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(54) THREE-DIMENSIONAL IMAGE DETECTOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To speedily and easily search the 
correspondent point of a stereo image. 

SOLUTION: A stereo adapter 20 is mounted on a lens-barrel part 
13 of a digital camera 10. In the digital camera 10, the stereo image 
through a stereo lens 21 for two~dimensional(2D) image of the 
stereo adapter is picked up. A stereo lens 22 for 3D image having 
the same inter-lens distance is provided on the downside of the 
stereo lens 21 for 2D image. Range finding light is radiated from a 
light source device 23 and reflected light thereof is received by a 
CCD provided inside the stereo adapter 20 through the stereo lens 
22 for 3D image so that the 3D image of a pixel value 
corresponding to a distance to an object can be detected. The 
coordinate values of the object are found from the 3D image and 
on the basis of these values, the correspondent point in the stereo 
image picked up by the digital camera 10 is searched. The 
detecting operation of the 3D image is synchronized to a trigger 
signal from a hot shoe 1 1 . 
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(57) t^r^] 

'Au^ry:7^?2 0^ifigr-2>o \ ox- 

it. U:t7y7"^2 0<z:'2:'X7ciSi(^)^A^u^u> 

2z/j^'i^ym^ic^mMo, ^(Di^siic^B'^XTtmmm^ 
'Tv^x-^xzz^iroxx-ru^r ^^'^2i:>v^i^cw^: 
i-i h n/c CCD X'^^^ ^cticM^y. m^Mm^^t^ 




lA ^ ^ . 5^ \ 
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[ |g*3S 2 ] Buia 3 :'X5cjlfl^'$: X ^ U 3f-|ii<Sfei 0 Tig IG 
[ig*3l4 ] B$IE3:'X7tiS«<^x^U3ril{Sic4pH^^ 

mm^^7^^m^si)ml^ 3 vtT^^i^ii^iO • ^ n ^ 3 
ccia^<^3 'Jr^Rmm^^w. 20 

[ 0 0 0 1 ] 

[ i) •) (• 2 ] 

m\^. \%^2 "^'^ ^ t^«^>0-- ^f§S^ . Igg; ^ n/c 2 tSc 



[ 0 0 0 3 1 -:f7. it^^m^mmxt^mi-fcm^t o 
^- 5 > ^X'C c D u i-ciisfit^^ c^jfe - tsiair 6 c 

<X5r giia^t^ffi^g*^ jE>nx t - 
[ 0 0 0 4 ) 

cni<:5?to. ±i23:X7dlf*l9Cffi^S^J^c-A:^l^:&S 

^t^^^i^xK^^Q>x\ :^^\''^m\^^mi'fc^^^(Dx 

[ 0 0 0 6 ] 

'mw^t. mmmi)''^'^i^^ xu>fm.tc ^tier ^ 3 xitm 
^^^^^^^mrj.mm:mm.^nt. w^(omMmrimis^X' 

mmm^ V- u ■^ic'^Tht . 2 ^XTcfiif^^x -a u ^Tt^^.^ 
M^c^^.a>m^'^ . mmtte^^ic J: D {^ffi $ n:rc 3 ^Xtc 

mimcm-^i ^x it ^ ift:j«>o::.m.e.f?=f^^s<i; ^f«^ ^ c 

[ 0 0 0 7]^ tc. 3 :'X5tiiil^1^ai^g{i. 3 X^^ 

^ ;^ ^ b :t ilf^ ^ Xf^mir^ fc ^<o 3 :X7ci^f^.^;^ r 

jSi^^^^m* - 3 •^yiym\%m s^-ri^ ^it^Th^ mi^x 

Jif^ -^rifcZ X'KMiS^oy:^ ^ u^mmc I, ^ TTiiiSfelcr) 
T^itm^h^^it* ^Ctmf^U<. . 3 v^7^:tiifl^C' -T b 
*iSif^tcfet't^iii^lS1<7>*i!£tB9fi^Ji. 3:'X^E;iSf^iO'^^ 
ffi^ ti^ 3 :'X5cggt§iicc:S':5^.^r ?i*:>n^ C i I. 
cntcj:D. PiiB§:^>^-^JSiIoc3vt5ciii{S^a>;^7^b:+ 

ilf^iC U^l- X 2 X7tmiS^<0 ^ -T b ^jSjf^CC t-j- ^ il^ftl 

:X7cgi<8fecox b ^iiiiS^i^-. 6 2 :X7Ggif^<^>;s -7 b ^miS^ 

[ 0 0 0 a ] 3 XTtmi^X^.mBMlt. Z'^K^mimm^-r 
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7^ b 5t- jferr * <L 5^ cc' i ^ mia $ n ^ C i 
[0009] ^v"c, 3'^X5cmi^^iiimm\t. 

[ 0 0 1 0 ] 

;^ r u =t- 7 ^2^7 ^oc- 3 :'X7ciii^{^Sjeg<<: oc - x 
[0 0 1 1 1 \ 0{tt(E^^<?>rt'^?,»U5f7 

- 1 I SO' u L> -XX >> ^ 1 4 7>^i^'c^ f5>n. mimcit 

3? - -7 - :x - ^jf^-^ ^ :rcfi?>cr> :t 3 > 
1 OCC#m! 3CC:'5^*^tCiXX'AU3f7^:7'^ 

f<M ^ n ^ t ' V 0 > F ;0 \^ t ^ 6 n ^ . 
[0 0 1 2] ;^^u:tr^5r::f^-2 0cC'H^®tcii±T2MS: 
tc-e n-en— *Jcc:*x -r :t*^^^^;J^^?>^ > X3t^s^:c:^ enr 
c^^, ±Stci^t:?6nA:-'^<?>u>X2 lit. 

r :^c6^^(7> 2 'X^miS^m :^ 7^ u ^ u > xr.cb -ig-. 
Ti^Ri<:5&t'^ ^fi"c— :^cr> u > X 2 2 a . -5 3 '^KtI 
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>X7cSfi^^ X 7^ u > X 2 2 tc irfC:? ^ u > XT^o:?g^| 
li. 2:'X7Gilf*ffiXru^u>X2 WCidW^l-^XlSi 

[ 0 0 1 3 ] X ^ u:?§-T ^-f'? 2 0 CC'H®Ci:{t<1 sn h u 
:^.^i'^-^.'H BRO'-OiJ^-^^-Xi- 9<^ 

—:^(ol&\t^s hi^=>.--\ I 3 > ^ .-^ 3? ^ i 

10 2^<:-en-eng8S$nr4.^^« vfe. iaiu:ij<,^c. r 

1 2^,cj^gimi 3cc:•i^7:)^l3^^^5nr45 0. -ecD 

( 0 0 1 4 ] lg|3 ( a > , { b ) li, ic*te^^J« 
cc4a(:J ^ X r U ^/ V :$? 2 0 (OiJfe^^OliiS^ gllBS^ 
^@*c;3b^o I12li, 2'X7ciilflfei^:^^i'-=rb>X2 I 
(2 1 aSO'2 1 I) > ccfifc^^.:^,^ ( 2:X7ciH^ffixr 
l-^7fc^,^> CC'fiia^T^^U. 03 (a). (b)v*3<X 
7cgii^^X7"U^U>X2 2 ( 2 2 a73:C>'2 2 b ) 

[ 0 0 1 5 ] ;^7^u:tr 2 occ:'7t^,^{i^t':^.'U 
> ^(?2>:*:ia L i<:P4) l/2£a WK-C-fe ^ . 2 :X7cX ^ :t 
[i!f^cc-sfliJtlf^^jgS;^-S:^<:iC^2 l^Tciii^^x ^ urf- 
u>X2 1 a>0'^AtiU:^C7tli. L a cc?G->x-r s> 

^- ^i- ^? ^ 1 0 P9cc!§$s^ tifcCCD2> 0 a>-£4^^><7:>ii 
jS^rSSi^n-S. — 2y«:7cX'7^U3hiiifi^a>ai3lil{^ 
^telir^fca^^C'2:X7ciiif«)^Xv^b:f u>X2 1 b^^ 
^K^iOfcitkt. *isLbic:?G-rCCD5 OcC'^4^a 

30 [0 0 1 6 ] T'cit?^, 2v^7r:Jli{S&^X'7 U:tU>X2 

4 5 • ffil^ ^n-CSdg^ ti^ciSS? ^ -7 - 2 5 a c^: ♦} jfe 
9sL^<:iSll'tr 9 0* igft^n-£o JSiU 5'-2 5 accj: 
OMiS^nfcitlALali. ca>^cc«Lr«l:^6nrid 
g^ nAcS^ 5 ^ - 2 6 a J: 0 C C D 5 0 0>^[m^m 
ffi5n-S>o ^-2 6atcj:*iMfe$n;^C7tl4La 
ii. ri>'j^}it}j^v 1 occ:'te<^u>X5 1 ^/rUCCD 

5 0CC'GfliJ<^>^7tfficc:a^'r-2>o — 2:X7cffl^fl|X'7 
U:^b>X2 1 DCCfoC-CTlcgaLcc^tT^^^iaLbti. 

40 ccc'*4cc^*..4 5' ffii^6nrs3g^n/t:]Si?5 -7-2 
5 b^Jr^ijfefALtcisit-^ cOO- ^^^n^o f^M^v 

mi hnx^m^ntcmi ^ ^ - 2 e b cc j: »: c c d 5 

Occ:':^|S]-v®^^n^.o S^n 7-2 6 bCCj:DM*$ 
n^citisL be*. 5^ 1 O0C4§{S^.l^>X5 1 

^f^LCC D 5 OC?>2£iSfjcc:'S:7fe®cc;^^^„ 
[0 0 1 7] h^OfcX'yiC^ mz i&) . (b> ti. 
XT^Urf-r ^'^:7*^7 2 0(Z>c>^. 3^X5tjliiS^^X5"b3t u 
>X2 2 (22 a SO' 2 2 b > tcrs^-T ^jt-^.^^oci-tij^^- 
50 i^jSCB^JOC^-^fd'C-^i^O.. mZ <a>i5fc. X7-U:^T^?''7* 
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1 0 0 18 1 3 '^X7t^'ri-^mi^(0^mm^^m^^^ 
fc^^(C' 3 '^X7iM\^m A b ^ u > X 2 2 a fE> AiU. fc 

2 8 ir^Sw^ n^cC C D 2 7 (D:^^^<Dmmcmi^ ti 

Sm^-2 9atcj:*iu>X3 0a:^«fil'^^9 0' @A 

lib>X3 0 aC'^'C^^ii^r. CCC:'*iatcMb'C4 5 

2 7«:.:^^s]-^.9 0' iStt^ti, A'AU^r^'7*3f2 0a> 
Jes|i2 8 ic^g^n/cC C D 2 7 (^>^l3to^jfe®(^itr 
^. 3vt7clii<^J^;^f'U=fi->X2 2 i>«^4*5t*t: 

hnxWi^^f\t<MJ^^y-2 2 V>ic^:^} u>X3 0 b 
ism^^O' M^$n. S#*^5^-2 9bCcj:DJffift$ 

n^CTtisLb' i3:u>X3 0 b<7>t?iH:^^il^r. C(Dit 

mc^ux^b^ imx^m^ntcmi^v-z \ btc 
Lb* (i. x^i.:tr^/':^:$?2 0(ojSs&2 acc^g^n 

A: C C D 2 7 ^•:afl«i^>$itStCit^ ^ . 
[0 ':)2 0 ) 041^, m I •-@3tC^^^5nA:X^U:tT 

ilft|^ffiasSe<:-^c-t:gapr^o via. (i|4 tcicsti^jt 

[ 0 0 2 1] :¥mm^^(0::^-r u:tr 2 OiC\t. 

»; :^cL 1/ r C C D 2 7 ^fc 3 :'X5ca{^<^J§§^ ^ 
^fgHh U;^'^- Ki, -T'^'^f.'l';^^'"^ 1 0<Z>x ha.K 

<l^^i*r) ^'^it^-y* h^-i^- h {pd> 2 4r' 

^tiXK^ho 

[0022] 9\4U '):^'^-V^mL:^idXl^^L^. 
f t.^^}lf7j^^ 1 OOU'J-X;:^-^ 1 4»^l¥^n. 

i}'>\htj^nht. * ^t':..-l l/v.6S;^$t>.^^^ 

/*c5l SU h U d'^- 1 8 ^/r l^'C ;^ r U :t T ^■7-^- 



s^«rtai@5s 6 2 ROC c onmm^^ e 3 ^ssdn b x , 

3:j^:5ciii{^tc*iT'2SX-rU:fiiiiS^(Dffii^^^p&*r-S>o "5- 

n^t:>*>. Rit^^2 3 atmmm\-:y:^'2 3b^z/>^htj: 

^^2 3 a ^^^^^Ttj^^gg^Sfliais^e 2<^>*«ajfi-^cc^ 

10 mmm i- > x 2 3 b ^r/r U t4¥(*cc:-^i*tc mi^ 5 n 
^. ^A:. CCD2 7'Ci*. CC D«S@SS6 3;0:i^E>a> 
C C DnmiE^t^^-r^l^X . 2 3 <7>#&7\:^<:'&^5 

[ 0 0 2 3 ] C C D 2 7 />'hm^&^t\tcmmm^. t 

eici6l-Xi7:^-FmiE^<09lsm^i^^ti. ilififc^^U 6 
/c-Y >:^--7i-X^' -y'>H 9^^>L/'Cr i>:$f^l':^^* 

^ 1 ooca;^5n, r*>37>^p^-A*^ 1 o<j:>ii!(s>*»; 

[0024 ]^- KA^:§:7t h U KccSft^^ nr 
^i^tccii. ^7tMJ:^'^ttllpISS7 3^<:m$n:rc7 4 

tcktmm^intc:^ Y Di<,0..65SSf $n/cX ^ D<fv:ife:<>s.l9i 

laiEiffse 2Si:i^cc DSgsssi^e 3 ^^Sfiiaii/r. s^Xtc 

jfeh Ki^, X7"U^r^/'7'3?2 0^i^^k^:5^->^ 

^ ^ ^c/r t ^ t U 5^ ->^^ i i ^ C ^ ^ i ^ . 2 >X 

AO [002 5] '^4d, i^x?^Ari> rot-juisisse occ 

(i. iga^^:?^>^6'V£^^:7^S^7 IRCJ'. ^f^lh'J:^^- 
^':?^3?2 Oti:;?>>'^':J> h 32'^. 5? :^ > 5 1 0 
[00261^5. mSkt. ^45:;S*fe?f^Sa>X-7L'^r 

t- c.^j6o me ^itmj$.ox-^.mm<D::^f-i-^ 

so r ^':f'> 3 '^X7tmim.mmmiUii^i.^xm=^^ txh3 
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[0027] ^r. :^-T-^^lO ::^^l-=t 
'r^:f\ 0 1 :^^^.Oi§l.||it$n^. y -7 1 0 i tc 

[ 0 0 2 8 J :^'r v -7 1 0 2 CCi5C^ C ^V^' .'U:^ ^' ^ 1 

e - ^ ^ - > ^ -7 :a - ;^ S ^ 6 8 ^ A I / r 
li . ms^:^ ^ I' 6 7 ccias ^ nri ^ isii^'? - ^? 

0 oc:.^^ j- ^^fe ;^ ^ * 7 2 iy^^it h 'J - Ki<:t^:^ 

K2 4 t/^Tt^nj^ciOsO'^iJ^^n^o ^7 ^ [^^^^ 
- K 2 4 r'(?:>x h D ^^(v^itmix^mt. ;v h o4< jfe 

jy-s. 4 ^:5^^'5r-^■ 2 4^c^^c**c;^^D'K7fei^^^Sjfe 

^tl^ii^^v*;^^ ^-71 0 9^l?€». ?yrfe. C(Ot ^ 
r t^'^ ^>li7j^'7 \ 0 r(i . CCD 5 0 IC X *3 m^(Dmi^ 

I 0 0 3 0 ] -:f7. y^^f 0 ZiCi^\.-X. 
^}^;^'{ ^- *7 2<?>s&:fe^\ 9\m ^ l» r^c^^3!» 

r^l^:^'*' *7 2<?>s^:€iO^<1^l r U ii^- V 



[0 03 1 ] :k^7'7'\ 0 5rii. 7^S/^.»t:^> -7 ! 0 

^'ff^/>^A;^^n-^5r'^0ia^n^. ?l-^M>:^ft^ 

A/5^nA:<i;^]S'$n^<L^3lliA7^-;^:7 1 0 
it^titct^<rj^:^ cc3l^(3r. A -7 u ^iii«3^>^C CDS 0 

[0032] :^f^ -J y' 1 0 9 X\t. 'Smit^W^irh fc 

•^^jrt>*>^:)fe^^§flfll!E§S6 2<<:J:^lfe7tST'2 
3aoc:'Sgfl3>^^f^$n^. ^.-7*2 OO-Cli. 
(^>HSi^^- ^ ^ > i?'cc^:bt^:rcC C D 2 7 (J>%mrmti^^ 

3 ^ C C D 2 7 ^i^Ji^ 3 vt^liiiS^^ i^ST 

^ti. C <7>^iJ^7t(7>5^.^ir r C C D 2 7 ^ 

1. mB^m^.iyX^5^m^fih'mim'&(D)WM:i^K m^. 

[0033] :^f^ i'"7'20 1 r'li, 09cci5 
$n^cg&gfS'nEg?lff:^^*^7-r^o .;.'7-2 0 2X\t. 

itiB 5 nfe 3 '^Xim^(omm^ < tuf^ ^ - ^ > g-^c - 
-f'-^jt^^^aj^n^o uie. A7^^'y2 0or'<C'^«t3i 

i^ir ^ n-e n^^ 4i ts-r c c d 2 8 oc:'fSi^ffl <^«<f lis 

[0034] ;^7"^'7'2 0 3r'ii. :5;^...-7-2 0 or-A 



[00351 :^9->-^'2 0 4X'lt. :7-2 0 Otcfe 

A^^7"2 0 ®f$E5i5AlS^5Ji$n/c3vt7C© 
Ofe. ^•'7'2 0 2tCi5t»'C»ffi$n:fc?E^fir-5f^l* 
^ . X ^ 7" 2 0 3 C^i?> ?E>n"cs oCDiiif^tc 

[ 0 0 3 6] ^J. ^a. ^ »; 6 7 <<: fete $ mc^i^r 10 

[ 0 0 3 7] 3 'XTtm^c ^:h\t'^\t ^ vmm(omm 

Vict. C C D 2 7 C ^i^CCggS?! 6rjrl:fnv5r;:3: if^U 

0 ^: 0 t ^ C C D 2 7 - jE>n^ , W± * 

r =6^ • t • C/2 

[ 0 0 4 0 ] pil^lia'M:ifcCC''»^%'lX<C'w ^±3>^Di^?E>JS 
[0 04 1 ] :^^.m^^^^'Cmii>3'-X7ZzmVit. ±ii 

LrfcBm^mmi^xcc d 2 7 cca^jt:? ^n. 2 •x^m(rc 

[ 0 0 4 2] vXi<:ig9 . m 1 0 ^^asLr . 3vX7Ciii«^ 

X = X, • h / { Xl~x I ) 
y =yr. * { Xt — Xt ) 
z = f • {xi — x»> 
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(7>*JScr*giStcSr?l-rt4¥ft<^>3 :X5c^S^ 
[ 0 0 3 8] Xim 7 . ms ^^W.0r'i^mmj^FJi<O:^ 

[ 0 0 3 9] mm\m.B^^iy>h^Tj^nfcmm%\m 

jL. rti H ^ WT ^'U ^ tTecc-^X'*) ^ . ^ fcmi^o:>'' < 
■ • < 1 > 

(PM f^tc ^v)^ m^Miomtimis^^M^^hiimc mux 

[0 04 3] m9\t. ^f^\^^m^*^mK^tcu^(omt 
m^(o)WM^m^^^c^\^x\.^h^ ^.o.. ^.o,st. -c- 
nxitx^mmm i-m\mm) s^j^u-^mm^-^ i^m 

,'P.ibfc3^X5nglg.^XYZt:«lx. S«fcS., S«^<^ 
P oC'i^f P t > P « (^teg^ -C-neti 2 

3vt7Ci*e.ii (X, y, z ) mPv(Of^'^^ 
(Xt , y.) SD'.^Pr.©!^Sfi (x. , y^> <S:3^c» 



<2) 
<3> 
<4> 




Y,§aiiY*itc-en-cti^?Ttcf?^nrt*'&. 
[ 0 0 4 4] ccox'y^c w:<$:^^;fjS'C{i. ita<DJl 
[ 0 0 4 5 ] v^^C-*;^fe&?fl@CC^i$l^^4iiS/^.cr>S.^ 

tcoc^r, m \ O^^BgU^ca^^T-S, Jill Oi<:4<5C> 

[0 04 6] Jit-TX-^^Lei> Ltr.±<7^i5:i;<^'®^<^ 

(X. y, ^) ^c:^iG-r'£>iij^Pr. (x,; , yr. > /f^^^ 

■^mm^<D° p , f5>n^. c c d 2 ? oc-iij^ ^ c 
\t. CCD 5 0 ^^-^^"^(o^fitmxmim^^x^s^ , 




C?> 4^8^2 0 0 2- 1 5 2779 

I^T'v*. SiRiMi(*/>^'CCD2 7i;>s4^f>(D^^-S. ^IRij 

*45^fe^t5^tc4a<.^r. CCD2 7<^>a4^^a>iii^v*CC 
D5 0(DSii^:f>cciii^u:*ritl/. s^^JJ-iDeiSi^a^fJ 

[0 04 7l^t4o, -^%%^f&&x\t. 2cG<OiH*i<:5ai't 
^:cti<-^^U. Uv^. C C DC-Pi— *^^-Y>± 
10 \^^h(DX\ <Xl , y.> , 

(x, , yr.> ccidC^'Cy. =yr/C*^*3. 
Uh<rAt. yi^t^rt(K>X^(rM\^m^^j^X^h. 

[ 0 0 4 8 1 i:U±<?>J: ^i<:. -*;^*mScc j:nk#. Sfc3^ 

^hZ '^X7tm\%^^B&^<L ^m.-^ ^ C i tc J: 0 . f.^^cr> 

T-SCiT^^r-^^. *^^fe)j^fJcC'Xr u^7^"^" 
^"5^o:.3:-X5^:^ii^atf€a^^^<:J:n{^. ii;^(?>7^t>:5?.'U:;^7 

W^(0'rl>^S>li3j>ivtl^xnmx^^o — ^^-rU 
:t7 ^^''smjZ'X7tm\^\^.^^.^tci6i^x\t. ii:^cr> 
2:j<7Cilfifc^^m'r-£>/ci^yCC#.'?S^. ::'T'i>5?'. I- U 

[ 0 0 4 9 ] lE^c:. '^'mm^Xit. 7.-r\^-^7 ^^'9 

30 iPh(rAt^. ^ic\t.:^\ui!S%^'^^^X\.^i>Q>X. IXn 

'9 }\^t>jiv (J>\fi9i^\^^ UTS :X7^:il f^a>tg?a ^ tf ^ c 

[ 0 0 5 0 ] tli^. -<»:;SfeJl^*r'ti. Z 'X7tm^i>^-r 
\-:^miS^tLrZ\mx4c. cntCj: 0 3 :X7ce!f^ 4:2 :x 

[ 0 0 5 \]^tc. -^%%^WMx\t, Z^.Tbmm^^^n 
3 -Xicm^M^m^^^X X-r U 3 :'X7ciiif^tc 

[ 0 0 5 2 ] *5?tefi^*:e<:idt^r . 3 it:^[lit^^m^s 
50 r^^'s^%w^^icix\^icfi^^. 7.^\^^n%%m(07.-r 
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1 0 0 5 3 ) ^mmmic^K^x. 2 X7tmmtrt>^ 

IM ::7 ^ I' ^ fl9 1 ^ ^ 5^ > ^ J: ♦! tS .?> $ n r i> J: C * o 
[ 0 0 5 4 ] 

[^?^a>=amj Ja±(^J:-^^c, -<!s:|^9^e^j:nii:. lo 
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